Background: Disentangling the immediate effects of an unemployment shock from the long-run relationship has a strong theoretical rationale. Different economic and psychological forces are at play in the first moment and after prolonged unemployment. This study suggests a diverse impact of short-and long-run unemployment on suicides in liberal and social-democratic countries. Methods: We take a macro-level perspective and simultaneously estimate the short-and long-run relationships between unemployment and suicide, along with the speed of convergence towards the long-run relationship after a shock, in a panel of 10 high-income countries. We also account for unemployment benefit spending, the share of the population aged 15-34, and the crisis effects. Results: In the liberal group of countries, only a long-run impact of unemployment on suicides is found to be significant (P = 0.010). In social-democratic countries, suicides are associated with initial changes in unemployment (P = 0.028), but the positive link fades over time and becomes insignificant in the long run. Further, crisis effects are a much stronger determinant of suicides in social-democratic countries. Once the broad welfare regime is controlled for, changes in unemployment-related spending do not matter for preventing suicides. Conclusions: A generous welfare system seems efficient at preventing unemployment-related suicides in the long run, but societies in social-democratic countries might be less psychologically immune to sudden negative changes in their professional lives compared with people in liberal countries. Accounting for the different short-and long-run effects could thus improve our understanding of the unemployment-suicide link.
Introduction
T he linkages through which unemployment affects mental health disorders and, more specifically, suicides have been heavily investigated. Despite a growing body of empirical studies, however, some inconclusiveness remains. The aim of this study is to improve our understanding of the relationship between unemployment and suicides. Our hypothesis is that the impact of unemployment on suicides may depend on the welfare regime and is also different between the short-run and the long-run. To verify this hypothesis, we take a macro-level perspective, and disentangle the short-and long-run effects within the pooled mean group (PMG) estimation framework. 1 The empirical exercise is performed on two country groups divided on the basis of their welfare regime, according to a well-established classification.
The period of unemployment is psychologically dynamic. According to Eisenberg and Lazarsfeld, an unemployed individual first experiences a shock, which elevates the risk of impulsive behaviors. 2, 3 The next stage is the active search for another job; however, when these attempts fail, the person becomes discouraged, pessimistic, and distressed. In the third stage, the unemployed individual tries to get used to the environment of joblessness, becomes fatalistic, and has a depressive attitude. 4 A longer unemployment duration increases the probability of exhausting both social and material coping resources that are important to prevent mental distress. These resources could be money, which eases financial demands, or the support of family or relatives, which reduces stress and boosts self-esteem and positive thinking.
The negative psychological effects of unemployment are reinforced by economic mechanisms. Over time, both the odds of re-employment and prospective earnings decline. These effects can be associated with the loss of human capital (e.g. skills and knowledge foregone as a result of not working), which is particularly strong in dynamic, knowledge-based professions. Indeed, a negative relationship exists between the length of unemployment and future earnings. 5 Similarly, Appelbaum shows that only 7% of people who became unemployed between 2008 and 2009 subsequently reached or surpassed their financial status from before being dismissed. 6 Many empirical studies have found significant and positive dependency between unemployment and mental disorders. [7] [8] [9] Unemployed people are at a high risk of having worse mental health and developing psychological distress, anxiousness, or depression. Around 10-15% of the variance in mental health is found to be attributed to the unemployment status 10 and the number of people with psychological problems among the unemployed is substantially higher than that among employed individuals. 11 Other studies report, however, that inconsistency in the international literature remains concerning the nature and strength of the unemployment-mental health relationship. 12 Empirical studies quantifying the effects of unemployment on suicide incidence also report mixed findings. Although recent evidence of the positive impact of unemployment on suicides has been offered, [13] [14] [15] [16] [17] [18] several studies call for cautiousness when establishing a positive causal link. 19, 20 However, few works report the association to be negative. 21, 22 This inconclusiveness might be attributed to attempts to treat unemployment effects as homogeneous over time. 23 Indeed, there are only few studies that explicitly account for the time dimension, while investigating the health effects of economic developments. Recently, Vågerö and Garcy 17 have called for an urgent answer to questions about immediate and long-term health effects of mass unemployment.
An important moderator of the unemployment-suicide relationship is the national welfare regime (e.g. quality of protection, social attitudes, peer pressure). Unemployment insurance remains the most easily measurable and broadly understood proxy of the quality of a welfare regime. However, the role of such insurance in preventing unemployment-related distress might be ambiguous. Unemployment insurance offsets unemployment disadvantage by providing financial security to the unemployed and their families and decreases the pressure to find a new job. As such, it can alleviate economic distress, raise prospective job satisfaction and facilitate the optimal allocation of labour. By contrast, unemployment insurance generally slows the job search by reducing search costs as well as the opportunity costs of unemployment, thus raising unemployment duration. 24 As discussed earlier, human capital erodes with unemployment length and the odds of returning to employment are reduced. Moreover, a financially secure unemployed person might not always fully acknowledge the latent, psychological cost of unemployment. While empirical studies typically find a positive association between welfare regime 15, 20 and both unemployment benefits 25, 26 as well as mental health, studies that have investigated the role of unemployment benefits once the remaining features of the welfare regime are controlled for, remain scarce.
In this study, the welfare regime is defined based on the comprehensive classification of Esping-Andersen. 27 This classification groups developed countries based on the de-commodification of labour, social stratification and the private-public mix of employment.
Methods

Empirical model
We assume a long-run relationship between the number of suicides and number of unemployed people:
where i and t denote country and the year, respectively. s it stands for the log of the number of suicides, X it is a vector of the explanatory variables, including the log of the number of unemployed people and some control variables, 1i is a vector of the long-run coefficients, and v it is the error term. If the variables in equation (1) are I(1) and cointegrated, the error term v it is I(0) for all i and independently distributed across t. We introduce dynamic heterogeneity over time and across countries by embedding equation (1) in an autoregressive distributed lag dynamic panel model of the form 1 :
where p and q denote the number of lags for the dependent and explanatory variables and i are the country-specific fixed effects. Taking the differences and rearranging equation (2) yields the following panel error correction model (ECM):
where i ¼ À 1 À P p j¼1 ij denotes the error correction term,
In equation (3), a statistically significant i implies cointegration between s it and X it . Negative values of i further indicate convergence (i.e. a return to the equilibrium after a short-run deviation from the long-run relationship).
We estimate equation (3) by adopting the PMG technique used to deal with dynamic, heterogeneous panels with cointegrating relationships. 1 This method constrains the long-term coefficients to be equal across countries, but allows the short-term coefficients to vary. First (and most importantly), the PMG technique allows both the short-run and the long-run effects to be estimated simultaneously.
Second, it enables us to take into account country-specific heterogeneity. Third, it produces consistent coefficient estimates despite the possible presence of endogeneity because it includes the lags of the dependent and independent variables.
Statistical data
Our sample spans 1980-2010 and comprises 10 high-income OECD countries: Australia, Canada, Denmark, Finland, the Netherlands, New Zealand, Norway, Sweden, the United Kingdom and the United States. All data come from the OECD or World Bank databases. Following the Esping-Andersen 27 classification, we have five countries categorized as 'social-democratic' welfare regimes that offer relatively generous support (Norway, Sweden, Denmark, Finland, Netherlands) and five 'liberal' countries (Canada, United States, Australia, New Zealand, United Kingdom). Admittedly, the composition of both groups may bring about various doubts, but we believe it is much better to rely on a well-established classification, rather than group countries arbitrarily. The dependent variable is the log of the number of suicides (suicides) and the primary explanatory variable is the log of the number of unemployed people (unemployed).
The following explanatory variables enter our model in addition to the primary explanatory variable:
Crisis dummy variables. The necessity to capture crisis effects is determined by rich theoretical and empirical literature. 3, 13, 15, 28 Various crisis dummies are tested in our model to ensure adequate control for these additional crisis-related factors. As an alternative way in which to capture the crisis effects, we attempted to include growth rate of GDP or GDP per capita (in constant prices), but both variables were not significant. Moreover, they were found to be collinear with unemployment in the liberal group. Log of unemployment spending, in constant 2010 US dollars (unempl. spending). This variable does not attempt to assess the efficiency of public policies aimed at providing financial assistance to the unemployed. Rather, we want to see whether raising financial security in unemployment alleviates the expected negative impact of unemployment on suicides. Ratio of people aged 15-34 in the population (age 15-34). In the general population, suicide rates rise through young adulthood to peak in the 30-34 years group, plateau through midlife, and increase again in old age. 29 World Health Organization reports that suicide is the second leading reason of death for people aged 15-29 years old. 30 We also attempted to include the ratio of people aged 65 or more in the population, but the results were inconclusive.
As mentioned earlier, the set of explanatory variables must be limited to preserve degrees of freedom. For example, we do not account for the gender structure of the population. While at the micro level, gender is found to be important (men commit suicide more often), at the macro level, the gender structure changes slowly. In high-income countries unaffected by wars in recent decades, this change is mostly driven by gradual aging. Even less rationale lies behind investigating short-run relationships, as 'shocks' to gender structure do not typically occur. Changes in the age structure (included in the model) are relatively more dynamic in this respect. Table 1 presents the descriptive statistics of the variables used in the estimations.
All the variables were tested for the presence of unit roots by using the standard Im-Pesaran-Shin (IPS) test and Hadri-Tsavalis (HT) panel tests known to perform well in small samples (table 2). The main rationale behind performing these tests is to rule out the possibility that some variables are integrated of order two or more, which would make them unsuitable to use within our framework.
The test results indicate that our variables are non-stationary in levels, but stationary in first differences, and can thus be used in the model.
Results
The short-run impact of unemployment on suicides is found to be positive in social-democratic countries (elasticity = 0.065), but nonsignificant in liberal ones (table 3) . Long-run relationship only turns significant (and positive) in liberal countries, with an elasticity coefficient reaching a rather high 0.185. Another interesting finding is that unemployment-related spending are only (weakly) significant in liberal countries (elasticity = -0.094). Finally, we find a positive longrun impact of the population aged 15-34 on suicides, especially in social-democratic countries (elasticity = 0.032).
The error correction terms are significant at the 0.006 and 0.055 levels in the social-democratic and liberal groups of countries, respectively. Given the small size of the sample, we treat the latter coefficient as at least of 'borderline significance'. The negative values of both coefficients indicate that the systems converge to a long-run relationship following a shock and the speed of convergence is higher in liberal countries (the implied half-life is just above 2 years) than in social-democratic countries (between 2.8 and 3.8 years). In other words, we should observe a faster transition from short-run relations towards long-run relations in liberal countries compared with social-democratic ones.
The impact of economic crises on suicides (not captured by unemployment fluctuations) is controlled for by introducing crisis year dummy variables into the long-run equation. In the preferred specifications, we identify three crises in our sample, which generate time dummy variables with some statistical significance: the 1987-89 crisis that started with Black Monday on October 19 in several stock markets and subsequently triggered recessions or major slowdowns globally; the early 1990 s recession, which was a product of the 1987 events, but affected Nordic countries relatively strongly; and the global financial crisis.
We observe much stronger crisis effects in social-democratic countries compared with liberal ones. In the liberal group, only the 1987-89 crisis is associated with a higher rate of suicides, which cannot be explained by the other explanatory variables. In social-democratic countries, both the 1991 recession and the 2009 crisis are additionally found to be associated with substantially more suicides.
Discussion
We show that an unemployment shock initially raises suicide incidence in countries with well-developed welfare regimes, whereas this effect is not observed in liberal countries. When unemployment remains elevated for a longer period of time, the number of suicides in liberal countries increases. Meanwhile, under social welfare regimes, the long-run relationship disappears.
The reason why an initial unemployment 'shock' is psychologically more devastating in social-democratic countries might be due to the greater degree of labour market flexibility in liberal countries, which makes job separation a relatively frequent event and results in some immunity to the negative psychological effect on employees. In an environment of relatively high job separation rates and low structural unemployment rates, the job finding rate is also relatively high. There are several possible explanations. The first one is that dismissed employees might perceive a relatively smooth re-entrance into the labour market, which quickly shifts them from the 'shock phase' to the 'motivated search phase'. 2 Another explanation could relate to differences in job stress and dissatisfaction.
When this first 'shock' effect fades and unemployment persists, the unemployed in both country groups again find themselves in Notes: Estimation method: PMG applied to panel ECM models; 90% confidence intervals in parentheses. divergent environments. In social-democratic countries, residents are offered more generous financial aid and are generally taken care of by public institutions. In liberal countries, the unemployed are left to secure their own subsistence as well as face relatively more social pressure and disapproval. 31 The societies in the socialdemocratic countries in our sample clearly display more tolerant attitudes in this respect.
The generous welfare system thus seems to produce the desired effects in the long run. However, this cannot simply be attributed to unemployment-related spending, which turns insignificant in both subsamples in our model. Rather, the results speak in favour of taking the broad concept of a welfare regime into account (i.e. in the sense of Esping-Andersen).
Generally, both the significant crisis time dummies and the positive short-run impact of unemployment on suicides suggest that societies in social-democratic countries are less psychologically immune to sudden negative changes in their professional lives. From a policy perspective, raising public spending to financially support the unemployed in liberal countries as a way of quickly removing the link between unemployment and suicides cannot be recommended in light of our results. Rather, a gradual process of building a broadly defined welfare regime, changing the regulatory framework, and promoting social changes to alleviate unemployment-related disorders would be desirable.
The presented approach has its limitations. Given the small sample, only limited variables could be used to avoid running out of degrees of freedom. Furthermore, while the model allows for short-run cross-sectional heterogeneity in the slope coefficients, it restricts the long-run coefficients to be common for all sample countries. Finally, the limitation of taking a macro-perspective is not taking a micro-perspective at the same time. We fully acknowledge the arguments of Laanani and colleagues, 19 who emphasize that individual effects cannot be distinguished from contextual effects in investigations employing aggregate data. The strongest limitation of this study may lie in focusing on suicides as the explanatory variable. As some studies emphasize, suicides are only the 'the tip of the iceberg' of the severe social and psychological problems triggered by unemployment.
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Further, while social-democratic countries seem to be more successful at dealing with the long-run destructive effects of unemployment, the effects of the initial unemployment shock must be addressed. Further investigations are thus needed to better understand the psychological dynamics in the first moments of unemployment and design measures to prevent impulsive suicides in countries that have generous welfare regimes.
Key points
Our study suggests a diverse impact of short-and long-run unemployment on suicides in liberal and social-democratic countries. In the liberal countries, only a long-run relationship is found to be significant. In the social-democratic countries, suicides are associated with initial changes in unemployment, but the positive link fades over time and becomes insignificant in the long run. Crisis effects are a much stronger determinant of suicides in social-democratic countries. Once the broad welfare regime is controlled for, changes in unemployment-related spending do not matter for preventing suicides.
Conflicts of interest: None declared. Background: The impact of flooding on mental health is exacerbated due to secondary stressors, although the mechanism of action is not understood. We investigated the role of secondary stressors on psychological outcomes through analysis of data collected one-year after flooding, and effect modification by sex. Methods: We analysed data from the English National Study on Flooding and Health collected from households flooded, disrupted and unexposed to flooding during 2013-14. Psychological outcomes were probable depression, anxiety and posttraumatic stress disorder (PTSD). Parsimonious multivariable logistic regression models were fitted to determine the effect of secondary stressors on the psychological outcomes. Sex was tested as an effect modifier using subgroup analyses. Results: A total of 2006 people participated (55.5% women, mean age 60 years old). Participants reporting concerns about their personal health and that of their family (concerns about health) had greater odds of probable depression (adjusted odds ratio [aOR] 1.77, 95% CI 1.17-2.65) and PTSD (aOR 2.58, 95% CI 1.82-3.66). Loss of items of sentimental value was associated with probable anxiety (aOR 1.82, 95% CI 1.26-2.62). For women, the strongest associations were between concerns about health and probable PTSD (aOR 2.86, 95% CI 1.79-4.57). For men, the strongest associations were between 'relationship problems' and probable depression (aOR 3.25, 95% CI 1.54-6.85). Conclusions: Concerns about health, problems with relationships and loss of sentimental items were consistently associated with poor psychological outcomes. Interventions to reduce the occurrence of these secondary stressors are needed to mitigate the impact of flooding on probable psychological morbidity. 
Introduction
F
looding is the most common natural disaster and the incidence of flood-related disasters is increasing. [1] [2] [3] Over the past 10 years, flood events in Europe have resulted in over 900 deaths, affected almost 4 million people and caused economic damage of US $51 billion. 4 Flooding results in long lasting severe damage on infrastructure and human health. 5 Increases in adverse mental health effects such as post-traumatic stress disorder (PTSD), anxiety and depression have been shown in populations affected by flooding, [6] [7] [8] [9] have been shown to manifest within weeks, 10 or months 11 and can last up to years afterwards. 12 The English National Study on Flooding and Health has shown elevated rates of psychological morbidity among participants affected by flooding 1 year after the event.
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